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SOLUTIONS OF PROBLEMS. 393 

Solution by Edward H. Wobthington, University of Pennsylvania. 

r(«) = f°° x n ~ i e- x dx. 

Hence, 

r(l) = f° e-'dx = 1 and T'(n) - f™ x-^e - * log xdx, 

since differentiation may be carried under the sign. 
Since 

log x = / e ^— d«, r'(n) = J x»-<r* J fl d«fa. 

/»oo /»oo p— a p— ax (*<x> / 1 \ cZa 

••• r'(D=/ /. e^—^-dxdu = ra)f o (.-.-_)_.. 
r'd) r°° / i w« , r'Q) /•» / 1 \ da 

(1) Hence, Igj = / (*- - ^^ ) - ; also -^ = J (a- - j^^) - 

m and r'(i) r'ft) _ r° / L_+_JL_^ 

(2; and r(i) r(i) Jo V i + « (i + «W«' 

Changing 1 + a to 1/a, (2) becomes, if the primes are dropped, and convergency considered, 

= +2[l-J + l-i + t-"]-+21og.2. 
Since log, 2 = 0.69315 

••• T§)-ll = +1 - 38630 - 
Also solved by G. Paaswell, H. M. Tebbill, and V. M. Spunab. 

NUMBER THEORY. 

254. Proposed by HOBACE OLSON, Chicago, 111. 

Find three integers x, y, z, such that x 2 + y 2 , x 2 + z 2 , y 2 + z 2 , and x 2 + y 2 + z 2 are all perfect 
squares. 

Solution by V. M. Spunab, Chicago, 111. 

Let 

x 2 + y 2 = D = a 2 , (1) y 2 + z 2 = □ = c 2 , (3) 

X 2 + Z i = a = 6 2 , (2) x 2 + 2/ 2 + z 2 = □ = d 2 . (4) 

A complete solution of (4) is as follows: 

x = m 2 + n 2 - p 2 - q 2 , j/ = 2(mp + ng), z = 2(mg - up), d = m 2 + n 2 + p 2 + g 2 . (5) 

First we remember that one of the two integers A and B satisfying the relation, A 1 + B 2 = □, 
must be even. 

Next, suppose y and z even, then (3) shows that c is even, and after removing the common 
factor 4 we find again that either (y/2) 2 , or (z/2) 2 is a multiple of 4. But from (5) it is obvious 
that if x be odd three and only three of the numbers m, n, p, q must be odd or three even. This 
leads, however, to y and simultaneously z having the same factor 2, which, after suppressing in 
(3), leads to the conclusion again, that one number must be even, which is impossible. 

Hence, the proposition is impossible. 



